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�� 0LQLPL]H�EHDP�VFDWWHULQJ


 /DUJHVW�SRVVLEOH�/5� FKRRVH�/+�


 0XFK�ZRUN�WRZDUGV�RSWLPL]LQJ�ZLQGRZ�WKLFNQHVV�

�� 5HPRYH�ODUJH G(�G[�KHDW�


 'ULYHV�PRVW�RI�WKH�DEVRUEHU�GHVLJQ�


 2SHUDWLRQ�LQ�D�FRQILQHG�DQG�FRPSOH[

HQYLURQPHQW

���7RR�FRPSOLFDWHG�WR�VLPXODWH�FRPSOHWHO\

PXVW�EXLOG�SURWRW\SHV�DQG�VHW�XS�HQJLQHHULQJ�������
UXQV������

'ULYLQJ�,VVXHV
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�� :LQGRZV


 'HYHORS�D�VXLWDEOH�ZLQGRZ�GHVLJQ�DQG�IODQJH�V\VWHP�
WR�VDWLVI\�FRROLQJ�FKDQQHO�UHTXLUHPHQWV�DQG�
PHFKDQLFDO�VWDELOLW\


 3UHFLVLRQ�GLPHQVLRQDO�PHDVXUHPHQW�


��,QVWUXPHQWHG�VWUDLQ�WHVWV�DQG�)($�FRQILUPDWLRQ

�� 0DQLIROG


 ,QWHUQDO�FRQILJXUDWLRQ�IRU�/+��IORZ


� 1RQ�FU\R�IOXLG�IORZ�WHVWV


 7HPS��SUHVVXUH�DQG�IORZ�PRQLWRULQJ


 6XIILFLHQW�PHFKDQLFDO�IDLOVDIHV

����5HIULJHUDWLRQ


 +HDW�H[FKDQJH�EHWZHHQ�/+��DQG�KHOLXP�V\VWHPV

)LQDO�FRROLQJ�FKDQQHO�GHVLJQ�FRPSRQHQWV�DUH�QRW�\HW�
GHWHUPLQHG��1HHG�WR�IDFWRUL]H�PDMRU�GHVLJQ�FRQFHUQV�
LQGHSHQGHQW�RI�WKH�SDUWLFXODU�FKDQQHO�SDUDPHWHUV��
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6LQJOH
)OLS

)2)2� )2)2� XQLWV

/HQJWK �� ���� ���� FP

5DGLXV �� �� �� FP

9ROXPH �� � � OLWHUV

'LIIHUHQW�ODWWLFH�GHVLJQV�UHTXLUH�GLIIHUHQW�DEVRUEHU�
GLPHQVLRQV�

(QHUJ\�VHFRQG�GHSRVLWHG�IRU�DOO�DEVRUEHU�VKDSHV�DQG
PXRQ�PRPHQWD�LV�2������:DWWV�
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6PDOO�EHDP�ZLGWK�
VPDOO�VFDOH�WXUEXOHQFH

(VWDEOLVK�WUDQVYHUVH
WXUEXOHQFH�ZLWK�ILQH�
PHVK�VFUHHQV

2XWSXW�IURP���GLPHQVLRQDO
&RPSXWDWLRQDO�)OXLG�
'\QDPLFV��&)'��FDOFV�
LOOXVWUDWH�WKH�FRQFHSW�
�.��&DVVHO��,,7�

6WUHDPOLQHV�LQGLFDWH�
JUHDWHVW�IORZ�QHDU�EHDP�
FHQWHU�

%RWK�QHHG�WR�KDQGOH�a��:�FP KHDW�GHSRVLWLRQ�

1HLWKHU�HDVLO\�VLPXODWHG�² HVVHQWLDOO\��'�SUREOHP�

,QWHUQDO�KHDW�H[FKDQJH�
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• )25&('�)/2:��1R]]OH�GHVLJQ�LV�FRPSOLFDWHG��KDUG�WR�VLPXODWH�

• &219(&7,21��6WXGLHV�DUH�HQFRXUDJLQJ��EXW�WKHUH�LV�D�SRRUO\�
NQRZQ�SDUDPHWHU��K/+���FRHIILFLHQW�RI�FRQYHFWLYH�KHDW�WUDQVIHU�

� � � � ��� � � 	 
 � � ��� 
 � � 



 	�� � � 	 � ��� 	 ��� � � � � � � 


&RQYHFWLRQ�FHOO�LV
GULYHQ�E\�KHDWHU�

+HDW�H[FKDQJH�YLD�KHOLXP
WXEHV QHDU�DEVRUEHU�ZDOO�

)ORZ�LV�LQWULQVLFDOO\
WUDQVYHUVH�

08&22/��a����:
�(��%ODFN��,,7�

/DUJH�DQG�YDULDEOH EHDP�ZLGWK��
ODUJH�VFDOH�WXUEXOHQFH

(VWDEOLVK�WUDQVYHUVH�WXUEXOHQW�
IORZ�ZLWK�QR]]OHV�

)RU�a��:�FP KHDW�GHSRVLWLRQ���
QHHG�WR�F\FOH������YROXPHV�VHF�
/+���H�J�����:���FP��

&+$//(1*(6�

,QWHUQDO�KHDW�H[FKDQJH�

([WHUQDO�KHDW�H[FKDQJH�

/+��$%625%(5�+($7�(;75$&7,21
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• &XUUHQW�)1$/�UHFRPPHQGDWLRQV�a��DWP���SUHYHQWV�OLQH�
IUHH]LQJ�DQG�DLU�IORZ�������R[\JHQ�������LQWR�/+���

• /RZHU�SUHVVXUH��KHQFH�WKLQQHU�ZLQGRZV��PD\�EH�SRVVLEOH����������
5�	�'�UHTXLUHG�

:,1'2:�'(6,*1�

,QFUHDVHG�WKLFNQHVV�QHDU�ZLQGRZ�HGJHV�FDQ�IXUWKHU�
UHGXFH�WKH�PLQLPXP�ZLQGRZ�WKLFNQHVV�QHDU�EHDP�

2SHUDWLRQDO�/+��JDV�SUHVVXUH
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)RU�IRUFHG�IORZ�DEVRUEHU�

+HDW�H[FKDQJH

&U\R�UHIULJ��V\VWHP
����:DWW�FDSDFLW\

/+H #�R. /+��#��R.

$EVRUEHU

YHQW
/+��#��R.�
UHWXUQ

SUHVVXUH�IHHGEDFN

+HDW�H[FKDQJH

&U\R�UHIULJ��V\VWHP
����:DWW�FDSDFLW\

/+H #�R.

$EVRUEHU

YHQW/+H

/+H

)RU�FRQYHFWLRQ�DEVRUEHU�

/+�



9

5(&(17�'(9(/230(176

� )RXU�PRGLILHG�WRURVSKHULFDO�ZLQGRZ�IODQJH�XQLWV�
SURGXFHG�IURP�8�0LVV

� 'LPHQVLRQDO�PHDVXUHPHQWV�SURFHHGLQJ

� 2YHU�SUHVVXUH�WHVW�VHWXS�FRQVWUXFWLRQ�XQGHUZD\

� .(.�FROODERUDWRUV��<RVKL�.XQR�DQG�6KLJHUXVRQ�,WRPRUR�
KDYH�GHVLJQ�IRU�IXOO�FU\RJHQLF�WHVW�RI�FRQYHFWLRQ�FRQFHSW

� 3ODQV�WR�LQWHJUDWH�WKLV�LQWR�VHFRQG�FU\RJHQLF�DEVRUEHU�
WHVW

6XFFHVVIXO�:LQGRZ�)DEULFDWLRQ

1HZ�UHVHDUFK�HIIRUWV�RQ�FRQYHFWLRQ�PRGHO

1HZ�WHVW�EHDP�VLWH�RII�RI�WKH�)1$/�/LQDF

� 'HVSLWH�DGGLWLRQDO�XS�IURQW�FRVWV��WKLV�FRPELQHV�
DVVHPEO\�SKDVH�DQG�WHVW�EHDP�HIIRUWV��

� %RRVWV�HIIRUWV�WR�LQWHJUDWH�LQVWUXPHQWDWLRQ�LQWR�

� %LJ�VWHS�WRZDUG�LQWHJUDWLRQ

,QVWUXPHQWDWLRQ

� 8��&KLFDJR��0��2UHJOLD��GHYHORSLQJ�ERORPHWULF�PHWKRGV�RI�
OXPLQRVLW\�PHDVXUHPHQWV�

� 3ODQV�WR�LPSOHPHQW�WKLV�LQ�WKH�DEVRUEHU�GHVLJQ�DV�HDUO\�DV�
WKH�RYHUSUHVVXUH�WHVWV
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5�	�'�SURJUDP��

�� 2YHUSUHVVXUH�ZLQGRZ�WHVW��)1$/�UHTXLUHPHQW��
�,,7�1,8�80LVV�

�� )OXLG�IORZ�WHVWV��,,7�1,8�)1$/�

�� &U\RJHQLF�/+��DEVRUEHU�DVVHPEO\��LQVWUXPHQWDWLRQ�DQG�
WHVWV��,,7�1,8�8,8&�)1$/�.(.�

2FW�������-DQ����� $SU����������-XO���� 2FW����� -DQ������ $SU������� -XO���� 2FW���

���� ���� ����

EHDP�WHVW

�QG DEVRUEHU

$7�)1$/�

ZLQGRZ�WHVW���0DU�¶��

IORZ�WHVW��$SU�0D\�¶��

VSHFV�IRU�FRQVWU��ELGV

��PRQWK�FU\R�GHVLJQ

��PRQWK�FRQVWUXFWLRQ

�VW DEVRUEHU

�VW�DEVRUEHU�-XQ�¶��

$7�81,9(56,7,(6�
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&XUUHQW�SODQ�

&XUUHQW�JRDOV���/+���

� 'HGLFDWHG�DUHD�IRU�0XFRRO�FRPSRQHQW�WHVWLQJ

� 7ZR�SKDVHV�RI�FRQVWUXFWLRQ�DQG�XVH�

�� /+��FRQVWUXFWLRQ�DQG�WHVW��QR�EHDP�

�� 5)�6ROHQRLG�/+��KLJK�SRZHUHG�WHVWV��EHDP�

� 6ROHQRLGV��6�&��

� 5)

� &RROLQJ�&HOO

&XUUHQW�JRDOV��� WKH�UHVW�

� %XLOG�DEVRUEHU�SURWRW\SHV�DQG�LQWHJUDWH�LQWR�LQVWUXPHQWHG FU\R V\VWHPV

� 'HYHORSLQJ�PRQLWRULQJ�LQVWUXPHQWDWLRQ

� 'HYHORS�EHDP�LQVWUXPHQWDWLRQ��"

�� '(�G[ «�

�� $Q\WKLQJ�FRPSDWLEOH�SURWRQ�PXRQ��FKDUJHG�SDUWLFOHV�

� ,QWHJUDWLRQ�ZLWK�RWKHU�FRPSRQHQWV
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$SSURDFKHV�� ZKDW�WKLV�PHDQV�IRU�WKH�/+��DEVRUEHU

¾ 1RQ�² FRQWDFW
�� +HDW�GHWHFWLRQ

�� &HUHQNRY�WUDQVLWLRQ�UDGLDWLRQ�GHFD\�SURGXFWV

¾ 1RQ�² FRQWDFW�FRPSRQHQW�DOWHULQJ
�� 6FLQWLOODWLRQ

�� /DVHUV�6FKOLHUHQ WHFKQLTXHV

¾ &RQWDFW�FRPSRQHQW�DOWHULQJ
�� 9/3&·V��SLFN�XSV�

�� %ROHPHWU\�FDORULPHWU\

¾ %HDP�DOWHULQJ
�� )DUDGD\�FXSV

�� /RZ�PDVV�SURILOH�

(QJLQHHULQJ��

¾ 5HDOLVWLF�ILW
�� 3K\VLFDO�VSDFH

�� 5DGLDWLRQ�KDUGQHVV

¾ &RPSRQHQW�DOWHULQJ

¾ 5HDG�RXW
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3RVVLEOH�QH[W�\HDU�DFWLYLWLHV

¾ G(�G[
�� /XPLQRVLW\

�� 0RQLWRULQJ

�� /DVHUV�6FKOLHUHQ WHFKQLTXHV��� SRVVLEOH�&RQYHFWLRQ�
DEVRUEHU�QHFHVVLW\��1(('�$�:,1'2:

¾ &KDUJH
�� 6FLQWLOODWLRQ

�� %DFNJURXQGV

¾ &RPSRQHQW�UH�GHVLJQ
�� 9/3&·V��SLFN�XSV������������IHHGWKURXJK��DWWDFKPHQW

�� %ROHPHWU\�FDORULPHWU\�����:LQGRZ�GHVLJQ�

¾ 'LUHFW�LQGLUHFW�EHDP�PHDVXUHPHQWV
�� $Q\�WKLQJ�ZH�FDQ�ILQG�RXW"

�� /RZ�PDVV�SURILOH�W\SH��

5HDVRQV�IRU�JRLQJ�DKHDG�ZLWK�QRQ�µ·V��

¾ :H�FDQ�VWDUW�WR�ZHLJK�LQIR�GHVLUDELOLW\�ZLWK�GRDELOLW\

¾ 5HDG�RXW

¾ (DUO\�FRPSRQHQW�UH�GHVLJQ�DQG�FRROLQJ�FHOO�DOWHUDWLRQV
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• $PELWLRXV�SURJUDP��EXW�FULWLFDO�WR�GHPRQVWUDWLQJ�
WKH�IHDVLELOLW\�RI�EXLOGLQJ�D�FRROLQJ�FKDQQHO�

• 0XFK�HQJLQHHULQJ�DQG�VWXG\�KDV�DOUHDG\�JRQH�LQWR�
WKH�PDMRU�GHVLJQ�LVVXHV��:LQGRZV�KDYH�
PDWHULDOL]HG��,QLWLDO�SKDVHV�RI�WKH�SURMHFW�DUH�
KDSSHQLQJ�12:�

• ,OOLQRLV�8QLYHUVLW\�&RQVRUWLXP��,&$5� KDV�6WDWH�
RI�,OOLQRLV��� WR�SURYLGH�WKH�VFLHQWLILF�VWDII�DQG�
DGGLWLRQDO�HTXLSPHQW�WR�FDUU\�RXW�WKLV�SURMHFW�

• 7KH�VXSSRUW�RI�)1$/�KDV�DOZD\V�EHHQ�NH\�WR�
PRYH�WKLV�SURMHFW�IRUZDUG��,Q�SDUWLFXODU��ZDV�WKH�
LVVXH�RI�D�GHGLFDWHG $5($��DQG�/,1$&�WHVW�EHDP�
IDFLOLW\�LV�D�PDMRU�FRQWULEXWLRQ��7KH�FROODERUDWLQJ�
XQLYHUVLWLHV�ZLOO�QHFHVVDULO\�EH�ZRUNLQJ�FORVHO\�
ZLWK�)1$/�H[SHUWV�WR�VDWLVI\�VWULQJHQW�VDIHW\�
UHTXLUHPHQWV��:H·UH�ILQDOO\�IRUFHG�WR�GR�
VRPHWKLQJ�


